Phosphorylation of cystic fibrosis transmembrane conductance regulator (CFTR) serine-511 by the combined action of tyrosine kinases and CK2: the implication of tyrosine-512 and phenylalanine-508.
The cystic fibrosis transmembrane conductance regulator (CFTR) harbors, close to Phe-508, whose deletion is the commonest cause of cystic fibrosis, a conserved potential CK2 phospho-acceptor site (Ser511), which however is not susceptible to phosphorylation by CK2. To shed light on this apparent paradox, a series of systematically substituted peptides encompassing Ser511 were assayed for their ability to be phosphorylated. The main outcomes of our study are the following: (a) Tyr512 plays a prominent role as a negative determinant as its replacement by Ala restores Ser511 phosphorylation by CK2; (b) an even more pronounced phosphorylation of Ser511 is promoted if Tyr512 is replaced by phospho-tyrosine instead of alanine; (c) Tyr512 and, to a lesser extent, Tyr515 are readily phosphorylated by Lyn, a protein tyrosine kinase of the Src family, in a manner which is enhanced by the concomitant Phe508 deletion. Collectively taken, our data, in conjunction with the notion that Tyr515 is phosphorylated in vivo, disclose the possibility that CFTR Ser511 can be phosphorylated by the combined action of tyrosine kinases and CK2 and disclose a new mechanism of hierarchical phosphorylation where the role of the priming kinase is that of removing negative determinant(s).